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EGAWA HIDEKAZU 
KK KATAYAMA HIRONORI 

ASAUMI MASAKAZU 
TAKAHASHI AKIRA 



(21) Application Information: 
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SEMICONDUCTOR MEMORY DEVICE 

(57) Abstract: 

PROBLEM TO BE SOLVED: To 
provide a semiconductor memory 
device capable of an address 
compressing test by compressing 
parallel data even In a memory for 
performing serial/parallel conversion. 
SOLUTION: The device is a frame 
memory loaded with a parallel/serial 
conversion function inside, and is 
provided with an output 
discriminating circuit TO, which is 
inputted with the read-out data of 
the main amplifier MA and an 
inverted test signal (Test), between 
the main amplifier MA and a transfer 
transistor TTR, thereby performing 
discrimination of the output of each 
read-out data of all main amplifiers 
MA, storing the discrimination result 
in a shift register RO, outputting the 
read-out data of one main amplifier 
MA, storing this read-out data in a 
shift register R1. and enabling the 
discrimination of matching or 
unmatching of the test and '0' or 'T 
of the matching data by means of 
this shift register RO, R1 only. 
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(54) C«?gor):S$i:] ^»«c|2iefie 



(57) [^*«7J 

>:rivi Ac7>sg;^».ai L-r-^' kR|g$*i;^cxx Nfi^T e 
s 1 1 5: A:/J t f- S ai:'3?'J^[Hllf8TC ^miftbti:^ Z t 
tci"), :^TC0;<'f V7->'rMAc7i#S?;vaiLx-:J'«0 
iiitim^i:rr>.\ ^:(7>n^^^:i^~7 hl^'^X:PROtz 

fSWL. 1 o<7)^ 4 yryrMAcom^OiL'r—-!' 

1 iz^^t. iKOz^y h ^i^'XrJ'RO . R 1 fvfttT'xx 
hO-SC4^J±^-S5:. fcJ:l/-^L;t7-'-^'eo "0" 




1 

I IS* jg 2 ] Iff 1 9mc^^mimm&x'$> 

cfclfgE^aiL-T— :?<7)aj;^)2rfi^i\ ^eoW^MSiJ it/ 

^ >7'>7"**^B>iiai^7 h^>''x^'^^r)#S!;?^^UL7-'— 
^co!KJS^t|:.•C^il:;3m^^f^v ^co^j^^^iirie>' 

i5ai:^if3i^iiisg{i^ Buiey>f ^r>:r^7)*lf<;^^aJL•r- 
l^§$'filiSLrxXN<7)-gtS/-v:«:T^-St$:¥'J^S:: 40 
^<^JS7'7;5^I5IKc7)|*|^^SgJt(7)S|;2;,ajl^UfPi7) 

[000 1 ] so 



'2' ^PB¥l 0-2 89600 
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[0002] 

-«lc^64Mb i t-DRAM (Dynamic Random A 
ccess Memory) =5ri:-T'{i. I/O (Input/Output) 
10 :j/^rv^;t4^, ^•y7-tci^jir$*iTV^&x^>-Ty7-<7)i 

'i^xS. ta^-^T, ^i^e^SfgijT^XN^rfc'T'. TAT 
(Turn Around Time) ^C7)7t^6{c:r K^XjE^$-?f 5 

ttft^-ii:. -e^TJX-f i^r>7-c^a}:^jMl±^rt:«^L.r Jo 

[0003] COT-KUXffiifirXhii, X^VcO,^ 
•rXhO-^O^^fc Urffit^i?>^i., H@0^v7-tM 
"r€>-rxhB$^$-^/i>-^-/:;i^(2. loorK^xtrj: 0 
» «^OTK^x^<7)7^xh^^f3*^rr'fcS. C 
o^xx v\.z\i^ r/ojE^irxh*^'^ 0 , 
JSl 6Mb i t*T'ODRAM^i;fc:fc%^rP^t-7^x 

[0004 ] X^!;-9--^^^l-J;'?©i£5rtK5*i — 
'J TJV^m^n o T . i^7 i^'x^' (i>gg 

[0 0 0 5 ] ^is: coct ^=5:®-ffi*fya:»^/tirT-i^ 
^3 OB. ^fst^ttTf-Att^^it, tta^An^m^ 

^tBO TLS I/NyK7"-/^j P485-P 530^^:- 
[0006] 

[ ^mm^ t J: 9 i: -r ^ iijS] i T\ milcr>x 0 

yu/m^ta vmfis 4-i28bitt $^\^fd^. ^ 

[ 0 0 0 7 ] -e^ T', >- nvy,^^ 

ffitc J: 0 T K Uxffi^T^x h^^'tr;?. !> J: ■? {c-rs c: t 

x'^ i>^^mmm^s^mm^h ^ t iz^\ 
[00081 ^^m<r>t!iii^t^i/iz-t<Dims6^tmm 



( 
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[0009] 

[ 0 0 1 o 1 t^^hib. J: h^^mi^^mimw 

Hxu—^Ltzr—'?<n "0" ^tz\± "1" ffi'n 
[0011] M^^iz. tii:hm^mmn. :><^>t>t 

*S-i^7hU£^':;^^'<7>^tlSlt'<yhtCtelrtL. ^i7)i^7 
-^^^ W^Srfr -5 C t *i-C§ S . 30 

[00 1 31 r-^hm<7)mnmi:mfrt^y-x 

C0014] mz^ m^yy^B^^rRSyO yyyn 

izy'x ^^olF^ii5$^f oztt ^mT$) h . 

[0 0 15] J;-5-C. 71 — Ap<€»;=5rfc'c7>^{*:|B1i 



Itga^l 0-2S9 60 0 
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[0 0 16] 

[0017] (^OJ^ei ) m 1 li2ls:%fi^iO||SS<?5?^ 

10 :mm(^mm 1 izts^fi f-x hmm^^^f^k-tmmm. 

[0018] EI 1 fci D*ID5fe<0?^.^ 1 C7)^|£^|^ 

[0019] *^s6oj^®ico^?$(tcfeig^a{i^ Ttt 
x.\iJ^y Ti\^wm^nmzmm^x\^h 

X9U1, 3$:p«gmL, Xt'Jgf ltA:'3il!f«07--^^ 
20 'JX-^UT.. ^-nm<r>r~9\yi^x-9U3\Lm^\^oyiti 

[0 02 0] ^^ygpili, ^t;t{fll2tr5^-rJ:o 
1 3fs:^SiR-^&ft7^3-:r RL D E c*> j; 

D, f'^~T><r>-^)\^7f.^V,m.^-^m^'th'^>XT^yy 

iiU^\iznmth^mL<r>J<i'/ y r t3&*^)tS^$firvi 

[002 1 ] Z.<n)t^ UgUUrt5V>T, A:<J«#{CW. 
Nfi (Nt'y h) fOT-Kl^X^^Ai. 2iS<0^'a.y^ 
fi^/"?-RAS, ^N'— CAS, S#a^^7-'-^'Di n. 

r. Sit<?)^T^iJ;tXiFlJr KUX^^yr^rRAB. CA 
B. /N'-RAS, CAS<0;?ny^?A;'jA-/7rR 
CB, CCB, m%TL^fm>^yyr'ii^^ n'-^Kti 
>'N'/7rD I B. 7-'— ^'ffiliAy 7rDOB^rfc'*<^(t 

[0 02 2] x-:J'UvX:J'SP2. 3{i. 7^^ t iJf^a 

x°rtg/irh7>';^:7r — h7yi^;^^'TTR, >-7NU 
i^'x^'R^rt'A^^j'SrO, >^';gP10A:^(i^feJ:z;f{t3;^) 
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[00 23] CltTJ^^UgBl b^-hmfnf—^\^i^:!^^ 

7>'X7t N^>->'';:^:?TTR$-^LTS/'7 M^v'';^^' 

4.@S.!^ajL, ^<^>':7hi^i;^;z.:5'R;&^(t,:5'u>y:J'^^lc 
WiM^-\i:Xy^—:}^tiitj^^'yyTDOBlZtii:fjt. 

h.7>i''XrJ'TTRtC0^tl^ T^Xhm^Te s t 
A<?>,^p;^ai L-r— rJ' y 7 r U V:?^-^-^/^ v 7 r B 
-rJ- k XX hfl^Te s t i «0||fS«$- i: H AN 
tX Ste-^T est fc^A:^ h'rhtii:hm^m^TC}z 

^Te s ttCj;iJS'JfflILr>-<>'T>'7-MA<7)gg<;!^tBL 
x^^Xi^yU-i^r^J-T-EXORi:. C:iX'^c7)JtlgS^^$. 30 

[ 0 0 2 6 ] i^c. :ifmm<7)mm. i of^ffljcov . *& 

±(CDRAM|Cj:S;><^UgPlcO 

[00 2 7] <l).g!;^^aiLKlf^ 
^N'-R A S t/<-C A S02 0<7)|^l|gfl^;{,^^^^^-e^ 

^N'-RAs**^^'<jK7)RB^{i^ n^^m^yji- 

<7)RJJ|^4'<±. 7-'-:J'ili:'jKy 7r DO B^x-^A:^A 
[00 28] >'-\-RAS*<fflcK;K:i:5:Si:i?;K(Hisg^< 50 



^^:'Ji&f^*JJ&t&. glv^T. A-CAS 

[0029] m^tnLwu^i^mt. m^&Pf-mmmn 
vN'-wEs-zN'-c A s oA^w 0 mj^x 0 nirtz^u 

-C A S^ijt i T'-r- ^^-t^ , Zffyr-^ 

■izxmmizasmmh r . r as^ j; i/fy<-c a 

[0 0 30] (2>.»$^ a^iw^ 
z(rmt&^mi^(,zii\.^x. TKuxa#A i k^N-— r 

as. ^<-C as tcommii^ m^tiiLWtmtmt^j:<0 
X^-^D^-th. ^f^-^-< ^A-^'Srk'O-'-^-RAS, /<- 

;t/iL. /N'— WE c A s<DJl:^T*>OR^^J: 

■ry:^^izum-^ix,h, ^-^-ras 

5:5'l'air^Sg LTI¥t;f 131 1 ^ ^ U -t/Ufc:* atf k v ^ 
O.Read Modify W r i t e ift<tc7>ft;g| ^ 

[003 1 ] (3) . 'J 7 -/ £^ia&-f^ 

S&f^*%S. fI#TI4. VN'— RA S only ^}y\y 
>yi^Ak. CBR (y'v— CAS before R 
AS) •j7l--yi^A*<, */>:f^T*±-fe;^7«J:7bv=^ 

U7U>y>'A$-^a b K^- (h i d d e n) 'J:?!^.;,!^ 

[0 03 2] ^ki.tf. A'-RAS only tjyi^ 

5y^a^ScOr<-RA St?)l-9--f 
KUW L ) O^^^: -fe/l^*i[5lKjtc y 7 U y 
5. ?t7t'L. >'^— CA S2r^^'S/^^zLTf-•y7•?^gg;^|» 

U7U y>'jLB#iai7)^rarttC7'HU^m^A i c^^^i-^ 
^-frT"7- mWL^m<$:MiRLX V 7 t L^Srtt 



( I 
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[00 33] <i<r>v yU yi^jt.cr)ti(>^t:tzt±^ipoyu 
^^)y\y^/iyAifi^m^lxh<r>x\ ^jyi^>7iyj.mw<r> 

[0 0 34] CBRij7U/iXA{:i5(,vT»i. A 

^A i 

[00 3 51 ^h{,Z. -fe/P^y 7U.yi^a.{CtJl^t:<i. 

T>'\'-RASt^yNVl^j7.fSf-, 0 0/tsJil±tc 

. nm^\i:i(rm'm}±xztt:i, kOyUyi^jL 

U y Viglf^irSJfr^ 0. z^— CAS, J^—RASt^bii 

izi!k\^^vx'^^m*)-^ivy*jyt"yzy3Lim.<. ^Jy 
l-yi^jL ^tlhm&tl^'y^\, ^{ J iff- y T'COMKmj'JfiiS 

<5r4A*. :L<nm.m±^yyp^<^x§im.^^^-t^^^^ 

~^ZXr,X^mfi(,zm^^iX^. ^iJ. -fe/P^U^U-y 

»Jf-l'->'JtHr^>*jif^-C'*>5. 30 
[00 36] (4) .iaMTi^-fe^lftf^ 

Y\yX(D'^m::^yY^r9-^:x'th^i^fr\\. ^o^ii 
[00 3 71 ;i<7)iji#r{±. i-r^r Huxtci^Tv 40 

-H^WL£-aitf?L. '7-KI8WLj-c7)^TO;><t»J-fe 

/usr. -fey;^7->:rs AT'^a^iLn:tm'Cv^'>^^^'en 

^ix(r>^'—^miV . J<—0\,zm^iiiLXii<. mz^ 
nTY\yX\,Zi;i'>X9>h=r-S'mnD. ^^-D^7)M^t^^ 

[00381 r <^fir^a:>T7 -b;:^B$Pe^{i , ?iJr K U^** 50 
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[00 39] s#a=;^<^i[i#(c:ov^rt>. "f—'^miD. 
(^xmmx'hh. f!im.<r)^—^mMT:>. ^^—D<r>^x\,z 

[0040] i.{f . ^a['<.-v''^:-h't^fg*JfiL^ 

9 )\^m\tfzbx.iiA O nsX'^i . f-yT*!*) 
SBTiiATD (Address Transition Detector) IsISStCj; 

-5T^^?i|^l5lK{i-t^-f ■9)Vmzy'V'1-Ar—'J^tL. n 

— X— tJ'tbi^^N'y^r DOBc7)ifi<TvsC— CAS 

kz^ ^ >y r i: LT<7)S3$-fl:(c«i:PSI!L*i$» § . 
[ 0 O 4 1 ] ^Tt , -yf\^=t— Y(^m^\ii L -f * 

^^ffl^^T4 b' y hOtt><7)3feSIt' y h/JWi^y^J^Afc: 
tg5tT# S . -f^h-hm^eo 1 t' y h a«il^c7)S?;^itt} 

L^isv>{iS^a^i&f^*s*t^ ^i^tz^^< 3 f y h 
Jiy^'-c A s<7)^'a y ^/V]^xf::i^x^m^iii:h'rh . 3t 

[0 04 21 ^<D=^-YXii. 7-'-^iii:hm^c7)iS:<nz 

LT 4 y y ^ESfclt ^ o fz/imt ^tlfzm^ 
iiiL7-'-:9ii. i^y Y )yi^Xi^X'm.mz^$iix^<- 
CfiLSizmmLxmmirZ{^Miii:h$ii.i,. z<7)i^yYU 

[0 04 3] $/i>tC, Xti'-r < y ^'*^A^-H<og!<?5i^ 

7*KP^i^Jft;ir, x-:?M^tD. f^-Dlzm^Hi^ti 
X\^?>m<i>^-T—!'<r)m^iiiL m^&^^ndt\^'yi, 

**-C\ THUX«^{ido n' t car e<7)g5^;!^ 



( 
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^^t^^fiTK^Xt/jejOM-cWT-SH^S. ATDlHl 
^hnr YVXi<i^, 7 r C A BOiSf^nfftT'^J^B^ 

C0044] JiLh<7)idtwLr. *t(cDRAMt:J:&^ 

i^:^^^ 2 . tli:>)fi!J{3iStt 4, ^L^ry-'-^' ui^x ^gp 3 
[ 0 0 4 5 3 ytr t m\ A:/jM<07-'-:5' Ui^-a ^J'gp 2 tc 

-5'$rai:^]LTV^I>SfZ, A:^fflI«?)7'-^'^£/7.^'SlI2 
C 0 O 4 6 J i^tc . :^^a)mm. 1 tCliJtt^ 7 
[0 04 7] ^cOTKU'^EEiffi{:rJ:S7^xh^-K^t 

<. 

[0 0481^^-r, irXhfl-f-Te s "L" t::®^ 

"H" ts:e§fL, :L<Dmim^\±:<'i >7'>yiAA.<r> 3 
gl^^^JtlLx-^J'i: t,(cai;»]fil^(115STCtcA:»3$^t. 

A£7)ig;^^ajL7='-^$-^av:J' \'^<'^v-7tQB\,zX OA 
10 0 4 9] S<^.tc. f-^ yy r *) y-i^^fxti:>i^ yT> 

*SmoBO*5±lX^lb' yht^2*iJ:t>f^3h->/ h, 
m4i><J:y:^5 b'-y h fc^6iSj:t/fm7 b' y h^JrbSS 

L. $ ^)tc-e<oitis*s*como— ^3 b-/ h ^1^4 — 
coo 5 0] -etx, i@iiwtcifc!is$it^s«?^, 

^n/s! "H" <OtX hfg-f-Te s ttCjtoTMUPLT^' 
Dy:? y'^<'/y rCBOlz J:*) /i^y 7 rVy^L. >J~ 



if#^^l 0-28 9 600 
1 0 

b-x K(cM;5-rS 1^7 h Uix'X^J' R 0 iztm-th . CCD 

HO b'-/ htcMJC-Ti. ^ yryTMAcnm^tii Lf- 

7 h U i^'X R 0 /ii:;3*iI^(aIKT C if^^i^itm^^ 

C005l3^ii.{f, ^*»J-r.y hMATtZ:ikT 
"0" Ox-^'^iS&asni^J^trJi^ C:i?)Pgjifl«j/ir 
Jt^mfcLT "1" <7)7-'-5'*«£^7h^i^'^:?RotC 

NMATt: "0" t "1" COy-'-^i^m^LxmS.^ 
iifz^izii^ z^yhi^i^x^pROlz "o" cr>^~9t'i 

[00 5 23 :i(r>mz. SSlb'y V\,z-:>\,^x\t^ ^t'J 

^-f >7'>'7-MATri^'^'/Mi-^'ftiLT. CC7)7^->'^^;|. 

U - H h :7 7 T fi^ R T r »c J: 0 f ^ i^X 7 
r K^^£^'7.^TTR h$l|®L-C. >'7M^i?x 

[0 0 533 Xt'J V-y hMATtc^r 

"0" ^07-'-:J'«<S#3iSnit*g^(c{i, ^lb'.y Str 
^^-^S^^'J-x'-y MM AT*»/i> "0" (Ti'f—^ifm^ 

±X "l" (r>'f-:^ifimt-2.^tLtz^iZlt -1" t^i^ 
7 K 1^ v-'X R 1 iCtSa^^: , 
[0 0 54] S/i. m2-IS7b' y NtBgLTW. 
'JV-y hMATA»^^'?^WUTf^;^iLaj$n/v:T^n:/^il 

-^*<^^i^r>7-iviAT'W:S'/pm-^<fc$fLS*i. 
> -r i-':5';Mg^li^- h A N D {c J: t^x hfl^T e s t 

R2~R7t{i "0" i)<m^^ti^. 
[005 5] feLh<7)J: ^tLT. i^7 hU>'-X:?ROtc 

{±. ajii*(i^ia]88Tc*»ii>^^^>r>'7-MA<7)|g^aj 

^-ScOii-^li "0" *-'aj:^$fiT!f&iW$ii.S. ^Jt. 
i^7hUyX:J'RltC{i, "0" S;tJ± "1 " t7)t'*,/^ 

10056] ioT, i^7 huyX:^ RO— R7c7)i 

^-7 hU>'*X5'R0. Rlco$t@l2b'y h$:lJ-^• 
:J' D x rJ'fi-^RC L K t;|5|I8$Hi-TT-:$'m:^DM'.y 7 T 

lT~iSf D o u t LTaj:^LT^1-gp*cSg;^tfiif{^, - 
a ( P a s s ) , ^— 5t ( F a i 1 ) ifi^i^X'^^ 
tw-^LTV^^t|^{^^± -0" *7tti "1" (Ofc'i<i,T 

[0057] ;c7)^j^i^^<7){ti:>:£?)ll(:<±. -j-h^^o 
>''x^'Roc07"-^, $^2 9a yi?'(,zmMtf\tX'>yh 
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1 1 

RO. R.l«7)7'-:?$-^;?.ajL¥-:?Doutt LTHi 
10 0 58J '5r*,\ iSS^-HB$«. msc^iS^^ ^ y-f^ 

[0 0 5 9] -eLT. ISS^$nyt:S^7Kl>i^';^^R0~ 
R7^7r_^^ y_K^'Ovi7ft^RCLKt=|^^$ 
-ltT-r-^'iiJ;b/<-y7rDOBtc?&5IIL. |^;i5itaiL-r- 

o u t fc LTa}:>5 UmSI5tCi3!;^ait-,r 
*o vlt^l^tli. y-K^'D>y^ft-^RCLK£?)mi~ 

L'S^'j^ :7 R o 7 <r>^-9^\ii:h ^-thiibiii-v^ 

XOR. iJ'Q yi? V>'<-/7rCBO:2fi:-A»^,^:5tfi::^j^PJ 
^llIS&TCSrS{t-5<r ttckO. ^T<0^>f ^T>7-M 

-:S'^i^7SU£^';:^:7Rl(::|gfi*iL. ^toi^^hl^i/x 
:?R0 , R 1 ;tfltT-rX hO-St^Ttli^-St. 
-SScL-JtT— ^'(^ "0" "1" <?5!pj^5-tf -5.!:^ 

1 006 1 J i-oT. i^'J r;^/'/^•^^;^^^Sr^T•5 7 

TcOt— i£- Sg;?kaj-f Ttai^tr 9 a y c7) - H ^ a -y 
:7fi-^RCLK.6<!^MlT'*l><73{cji^tLT. 

[0062] ( m!s^<7ymm 2 ) 06 (s^iiiBaoiijfecTjjg 
[0063] :¥^mmc^mm 2 o^f^ieii^gji. ging 

® I fc <7)ffl3t^<i. p< -f y 7 vrw Ac7)|j!;^ai L-r-:? 

[0064] -rtchib. :^mmff>mm2 fci>H^Tii. m 



Wm^l 0-289 6 0 0 



1 2 



>'>'';^:5'TTRi:f7)^tc:. ^'n-y ^ hy\'-/7rCB. i 
^:^^';U-ix7'^rEX0R. :J'av:? hy<.y7rCB 

■iyry-rMAcTimA-iiiir-^tr'y^hm^Te St 

fflrSJidtcLT. Ill t'y K<0;<'f yT>^7-MA<JDffi 
:»3 1 1 Moy- h A N D A^ji^n$ ix^*S^ t =5roT t ^ 

10 [006 5] fif-^T. 2(c|yS(0^^2i;i5{tS7'KUX 

"f-v—htziF^Xoiz^ i^y hUi^:^^ROlzii^ Hi-)] 

"0" i)^tii:h^tiXt&m^tLh. 

[0066] J; -dT> hU-i;^>?.;J'R0->-R7e03 

h Ui^^XrJ' R O <7)^fe|f 1 b' y h — Ki? O y 
:J'fg-^RC LK(c:|^$ifT7-'-^'aj:>3^'C>/ 7rDOB 

20 (cg!;^ai-y:if^ -St ( P a s s ) . ^f^^ ( F a i 1 ) 
[0067] !^oT. 2»c^<oW2tcJ:fl.Jf . 

30 :?R0Jt'{tT-7^Xh<0— S:a3t{±:T:-^fO*J^5r^^3C: 
10 06 8] I^H. *^ft(?>^®2t-t>l^TI±, T^Xh 

K^^Ovi?fi-f-RCLKtC|SHi$-^Ti^7 h U^-'XrJ'R 

oi^mt. 5tiBi t'y fTt'jts-gg^ai-a-tf ii-wo-c, 
c 0 0 6 9 ] (mmc^mms ) Ei8{i2|siiH3<?>iiife<7)}g 

[0070] :$:mm(omm3<o^mme.fmmit. me. 
fill t(o^smMi±. amizn^^m^mms. tji^yr 

J:olz Li'i jeST-^S , 

[007 1 ] -r^*>i>, ^$m!i<7)mm3izti\\x{±. m 
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-r5T-;<.Mxya:J'T0-T7i:. aJ:^¥'J^ln]KTC<7) 

[0 0 72] ic^a3:»3fJ^|fi]KTCtC{±. ^-f>T>'r 
t J: -^r^* yrO yy-th d h/^ v 7 r c B 

i-4gi^r'«sf#<aD I ii}im^HiL^~9h(7iim*m 

hixh. 

rOO 7 3] m77Xl2lS&FC{i. >^-hNANDtC 
4>^0, RS:7l> "/r7 0-/rFF<7)Hry h-A:^tc{±{t} 
»i >j -t >/ hfi-^R e s e t B6^'A:^$^^. :Lcr>tii:^^~ 
c^^iJ^ 7 9 XlHlK F C A>otfJ:^ r — rJ' « 7 h U 
1 0 0 7 4 ] , 3 tctJJts :7 u- 

[00 7 5] iS■«>4^l^75^IiISSFC^7)U-t./^• 
^t^Re s e tB^ "L" tLT, ffl^7 7i?^I5IStFC 

KS-fflW^T. i^:? M/S^'X^^ST0~ST7fc:^^fitD 

7 r ^-^T E T r mmizJ: 0 -r X h Ui/x T 
0-T7fc:IBiM-r«. 

[00 7 6] -eofi, ^^yvy MVIATA»/i,CiOS!;?kai 
Li!if^2:^f(.\ v'XM^i?X:^'T0~T7tz*SW$^tT 
t^Sai^ffiDI Ni;j^-Or>'nVlA<7)g!;?iittiL7'-:J' 

k *:^WSia]KT c n J: 0 . d ojrt® Lj^c^ 

mSrfil^^^tf^-lHlS&FCtcHSIrtL/if*. »J-HN^>X 
:7Tfl-^RTi'lcJ:-,T. ipJ^75:?^lHlS8FCO*gm$- 

hl^i^X^'ROiC^t- 6. 
1007 7] f:^ti.tl. dtOi^^fUv-'X^'ROtCli. 

:J'T0-T7lrfgJ|«|$^i-Ci/^6S)imaD lN(n^^y(y 

fi "1 " yp—^<om^ti "0" *ffSlrt$a 

i:0078] -^^ijib. T-XN^>-'X^'T0~T7lCtS 
fi«!$nTV^|.»a^ffiD I N*^ " 1 0 1 0 1 O 1 O" <^)J^ 
^0— IS7h'«xhtcm-rS^^>7*>TIVIA 
<7)^^tKL7-'— ^J'A* "10 10 10 10" (Dm^iZ<7) 
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tilEiUL. S!^iULx— :J'Dou ti: tTJt}:t»LT^'f^ 
tCg!i^aj-fr{f , ^ { P a s s ) . 5f^-it ( Fa j I ) 

n >/ R C L K CO 2 D »/ -g-C 7 
[00 80] «!oT, 2|c|US<7)0,^3tCj;ix|f. 

3'^tcitJ:^!|m^l5I?&TC{;J:oTM8#igD iNt^ 
nmtf^T^ . **o5tII 1 t--y h/i«t^^;%.jt5ii-|fj: (,^£0 

[00 8 1 1 itic, :^mMcomm3^z}i\,^x^i. 

^mTC(7y{iitHZRSyv vT-^a-yT-PF^Srir^^iS, 

20 ^m^y 7^mF c t:^ifxu?>co-^, m^tuLm 

tcM^^^tBLx— iP'Do u t i: LXtii:hL.XWm^^iJo Z 

ti.^nx'$>^. 

[0082] KLh. 2|s:|E6H3^t i oT^r^iL^vT^HH^^ 
«0^c^Jg,^l~3tca^^ft#:ft<,{;ijiHgu/c*\ 

(0 08 3] fci:;c.«. mimk<r)mmtzii\^xti^ p( 

30 t'Jgft7)A:>3ffl)JfeJ:i;faj:»j{|iJt7'-:S'^s^'x^'gps-:rr 
S7ix-A^tu izmm itz^i,z-o\,^xm'^Lfc/}<^ 

:>i^VM<^tii:fimiz'f— ^ U i^'x ^'SPS:^ S V R a M 
(Video RAM):5ri:\ ^"^yTyJU/i^^JT/l^mmm^f^m 

[0 0 84] iJt, SJjteSIJfiiO^^etfcV^TJi, ifiS^f^c 

\.<nfz^<r>^-h^mz'r>\^xm^\^fzti^^ Jt t xjS.y'— 

40 1 ooi 3 'SrA^JlaISSc^«l«g*gfie{c: i »9T K u-xEllg3{j< 

[0085] -r^i^ib, 01 0{c^-rj;3tc, ^t'Jv 
■yHMAT{;:^:tLTT'-:?2'S#2.tj/;:46<?)7^ hK5 
-fn-WD, A:*32f9j^|lIK, h^i^X^r b^Vi^XrJ'T 
TR, >'7M^>''X^'SO~S7^ri:*>/i,:SrO. S^S: 
S#ii;?i7^— j n S-v'f h^D y ^ft^w 
CLKfC(5l^$-ti-r>'7 M^y'X^SO— S 7(C:tS»^ 
L. l^yYU-Jx-^SOcri^-^^^^V^vyxy-r 
fi^WT r {wJ: oTA:>l*I^[5li?St;SciMLf V7 K 
50 X ^' S 0 COt— 9 fzifX'±X<nj( t -y MM A T(C:^^ 
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[ 0 0 8 8 ] (2) . tHijm&m^i: . ^ >T>V<r)^m. 
[ 0 O 8 9 ] (3) . Ty^hU 

■f-9 1 -r:^\-vi^x9<7>mmmt<7)d!,mM^n y 

-SS:^¥'j^-rS.C i:#-C#&OT\ fiEStc^^oreg^fiB 
[00 9 0] <4).¥ij^:7^XlI]K2-RS7y vr^D y 

j009 1 J (S).mLi\) -(4) ICJ:»5. i^^}T)Vyj< 
A*r-§ h <^)r . T A T^Sit J; o Tigd?,c0JKfil6«jl^^ 0 
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[05 ] 1 l;fcftSil^*-K5:^ 

J071 *^HJ<0||5fi(7)^S2{CfeltS7^X ht-H^ 
^rc-f ^' -f ^ — h Tib S . 

3 [08 ] ^mR(7)mm(omm 3 T'&si|£^f*:ie^atc 

jS9] *%Bj(?)^0?g®3tc:fcJtS-rA h^r-HS- 

[010] ^^Mco^^mmiimsiztnf:h ^^xhrn^ 
<r>\:hmi&s&^^7F^msmx'h h . 

2 7'--9l^iy:z.9^ 

MAT p<^r»JVyh 
RDEC 'iT'rzi—9^ 
CD EC ^lJ7-'3— :r 
RDR fi=K^-f>'N' 
CDR ^H^^-yN' 
SA -t>'Xr>':7' 
MA jX-(yT>y 
RAB ^TTKUX/>C y 7r 
CAB mT}^U>t.J<yyr 
RCB tJ'D/^Aj^J/s'y^r 
CCB ^'D</^A:^>'\'y7r 

DIB T^-^Aj'j^N'y^r 

DOB ■r~9tii:h^-iyyr 
TTR hyi^xyr Vy:y'Jy.9 
R i^^hl^v-'X:? 
I V ^ >J<—9 
B /■\>y:7r 
AND N 

Tc ai:;>j!f9J^0gs 

CB 9vi'79hi<-/yr 
EXOR x^'X^'/P-yy^fT* 
CBO 90''/9 h'^yyT 
ST >'yhV-i^X9 

TTTR 7'Xhr-9 hyyxy Th^yi?x9 
T f^hUi^X9 
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